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Hinweise zur vorliegenden Habilitationsschrift 
 
Bei der vorliegenden Arbeit handelt es sich um eine publikationsbasierte Habilitationsschrift, 
welche gemäß der Habilitationsordnung des Bereichs Mathematik und Naturwissenschaften der 
Technischen Universität Dresden verfasst wurde. Die Arbeit ist in englischer Sprache verfasst, 
wobei eine Zusammenfassung in deutscher Sprache vorangestellt ist. 
Die Habilitationsschrift gliedert sich in zwei Teile. Im ersten Teil werden Befunde zur Häufigkeit 
von psychischen Störungen nach traumatischen Ereignissen präsentiert und die Notwendigkeit 
der Identifikation von Moderatoren abgeleitet. Im zweiten Teil, welcher den Schwerpunkt dieser 
Arbeit bildet, werden verschiedene Studien zur Identifikation von möglichen Moderatoren der 
Folgen traumatischer Ereignisse vorgestellt. Beide Teile der Arbeit werden gesondert eingeführt 
und zusammenfassend diskutiert. 
Die vorgelegte Habilitationsschrift basiert entsprechend der soeben beschriebenen Struktur auf 
den folgenden Publikationen. Die Eigenanteile an diesen Publikationen sind im Anhang kenntlich 
gemacht. 
 
Teil I: The prevalence of mental disorders following traumatic event exposure 
(1) Trautmann, S. & Wittchen, H.-U. (2018). Post-Traumatic Stress Disorder in Europe. In: 
Nemeroff, C. & Marmar, C. (eds.). Post-Traumatic Stress Disorder. New York: Oxford 
University Press. 
(2) Trautmann, S., Goodwin, L., Höfler, M., Jacobi, F., Strehle, J., Zimmermann, P., & 
Wittchen, H.-U. (2016). Prevalence and severity of mental disorders in military personnel: 
a standardised comparison with civilians. Epidemiology and Psychiatric Sciences, 1–10. 
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Teil II: Investigating moderators of adverse consequences following traumatic event 
exposure 
(3) Trautmann, S., Muehlhan, M., Kirschbaum, C., Wittchen, H.-U., Höfler, M., Stalder, T. 
Steudte-Schmiedgen, S. (2017). Biological stress indicators as risk markers for increased 
alcohol use following traumatic experiences. Addiction Biology. 23(1), 281-290 
(4) Steudte-Schmiedgen, S., Stalder, T., Schönfeld, S., Wittchen, H.-U., Trautmann, S., 
Alexander, N., Miller, R., Kirschbaum, C. (2015). Hair cortisol concentrations and cortisol 
stress reactivity predict PTSD symptom increase after trauma exposure during military 
deployment. Psychoneuroendocrinology, 59, 123-133. 
(5) Trautmann, S., Reineboth, M., Trikojat, K., Richter, J., Hagenaars, M., Kanske, P., Schäfer, 
J. (2018). Susceptibility to others' emotions moderates immediate self-reported and 
biological stress responses to witnessing trauma. Behavior Research and Therapy.  
(6) Trautmann, S., Kräplin, A., Dietrich, R., Richter, J., Muehlhan, M. (2018). Stress-induced 
alcohol craving after psychological trauma: the role of childhood trauma and stress 
reactivity. Psychopharmacology. 
(7) Trautmann, S., Richter, J., Muehlhan, M., Hoefler, M., Wittchen, H.-U., Domschke, K., 
Stroehle, A., Hamm, A., Weber, H., Kircher, T., Arolt, V., Gerlach, A., Alpers, G. , Fydrich, T., 
Lang, T., Reif, A. (2017). Does prior traumatization affect the treatment outcome of CBT 
for panic disorder? The potential role of the MAOA gene and depression symptoms. 
European Archives of Psychiatry and Clinical Neurocience. 
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Deutschsprachige Zusammenfassung 
 
Hintergrund: Traumatische Ereignisse sind definiert als Konfrontation mit tatsächlichem oder 
droghenden Tod, ernsthafter Verletzung oder sexueller Gewalt. Das Erleben traumatischer 
Ereignisse ist mit andauernder Veränderungen in biologischen und psychischen Prozesssen 
assoziiert, welche eine bedeutende Rolle in der Ätiologie psychischer Störungen spielen. 
Tatsächlich sind traumatische Ereignisse mit einem höheren Risiko für zahlreiche psychische 
Störungen assoziiert, darunter vor allem die Posttraumatische Belastungsstörung (PTBS) und 
Substanzstörungen. Zudem zeigen Personen mit traumatischen Erfahrungen häufiger ein 
schlechteres Ansprechen auf Behandlungen. Die Entwicklung möglichst früher Inteventionen zur 
Vermeidung dieser Traumafolgen ist somit von großer Bedeutung. Allerdings sind bestehende 
frühe Interventionen nach traumatischen Eriegnissen bislang nur sehr begrenzt effektiv. Ein 
wesentlicher Grund hierfür besteht darin, dass überhaupt nur ein kleiner Anteil von 
traumatisierten Personen negative Folgen entwickelt. Es ist demnach entscheidend, solche 
Faktoren zu identifizieren, die das Risiko negativer Folgen nach traumatischen Ereignissen 
moderieren. 
Ziele: Diese Habilitationsschrift hat die folgenden Ziele: (1) Darstellung der Prävalenz von 
traumatischen Ereignissen und trauma-bezogenen psychischen Störungen für die 
Allgemeinbevölkerung und für spezifische Risikopopulationen, sowie (2) die Untersuchung von 
Moderatoren negativer Traumafolgen, wobei folgende potenzielle Moderatoren untersucht 
wurden: (i) die Ansteckbarkeit für die Emotionen anderer, (ii) Kindheitstraumata, (iii) biologische 
Stressmarker und (iv) ein genetischer Polymorphismus, der beim Abbau von Monoaminen 
involviert ist (MAOA Gen). Diese Moderatoren wurden in Bezug auf unterschiedliche Outcomes 
untersucht, welche Aspekte der Verarbeitung traumatischer Ereignisse darstellen: die 
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unmittelbare emotionale und biologische Reaktion, Symptome psychischer Störungen (mit Fokus 
auf PTBS und Alkoholkonsum) sowie das Ansprechen auf Behandlung. 
Methoden: Zur Beantwortung der Fragestellungen wurden verschiedene Methoden und 
Studiendesigns genutzt. Diese beinhalteten zum einen epidemiologische Daten eines 
bundesweiten Studienprogramms bei deutschen Soldaten mit Militäreinsatz in Afghanistan. 
Diese Daten umfassten diagnostische Interviews sowie biologische Stressmarker. Weiterhin 
wurde eine experimentelle randomisierte Analogstudie durchgeführt, um Moderatoren von 
initialen Traumareaktionen zu identifizieren. Schließlich wurden Daten einer Multi-Center 
Therapiestudie bei Patienten mit Paniskstörung und Agoraphobie verwendet, um die 
Moderation des Effekts vorangegangener Traumatisierung auf den Therapieerfolg durch einen 
genetischen Faktor (MAOA Gen) zu untersuchen.  
Hauptergebnisse: Nur ein geringer Anteil von Betroffenen entwickelt nach der Konfrontation 
mit einem trauamtischen Ereignis psychische Störungen. Dies gilt auch in Populationen mit 
einem erhöhten Risiko für multiple und schwere Traumata. Die durchgeführten Studien zur 
Identifikation von Moderatoren weisen darauf hin, dass Personen mit einer erhöhten 
Ansteckbarkeit für negative Emotionen anderer eine stärkere initiale Stressreaktion bei 
Traumaexposition aufweisen. Darüber hinaus zeigen Männer mit Traumatisierung in der 
Kindheit einen stärkeren Anstieg von Alkoholcraving nach der Konfrontation mit einem akuten 
Trauma. Weiterhin sind niedrige basale Cortisol Level mit einem höheren Risiko für einen Anstieg 
der PTBS Symptomatik sowie im Alkoholkonsum nach traumatischen Ereignissen assoziiert. 
Schließlich gibt es Hinweise auf geringere Therapieeffekte bei vorangegangener Traumatisierung 
bei einer Subgruppe von weiblichen Patientinnen mit Panikstörung mit der niedrig aktiven 
Variante des MAOA Gens.  
Schlussfolgerungen: Es konnten neue Kandidaten für mögliche Moderatoren identifiziert sowie 
die Relevanz bekannter Moderatoren in neuen Kontexten gezeigt werden. Einige dieser 
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Moderatorvariablen stellen vielversprechende Ziele für Risikomarker vor und unmittelbar nach 
der Konfrontation mir traumatischen Ereignissen dar. Weitere Forschung ist nötig, um die hier 
identifizierten Moderatoren zu bestätigen und die zugrundeliegenden Mechanismen 
aufzudecken. Zudem sollte künftige Forschung die Befunde zu verschiedenen Moderatoren 
integrieren um daraus effektive Risikobewertungen und gezielte Frühinterventionen ableiten zu 
können.  
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Executive summary 
Background: Per definition, traumatic events include exposures to death, threatened death, 
actual or threatened serious injury, or actual or threatened sexual violence. Exposure to 
traumatic events is associated with persistent alterations in biological and psychological 
processes that are involved in the etiology of mental disorders. In fact, traumatic events are 
associated with a higher risk for various mental disorders such as posttraumatic stress disorder 
(PTSD) and substance use disorders, but also with treatment resistance. Thus, it is crucial to 
develop early interventions to prevent these adverse trauma-related outcomes. However, 
existing pharmacological and psychological early intervenions only have a limited efficacy so far. 
A major reason is that only a minority of trauma-exposed individuals actually develops adverse 
consequences making universally applied interventions ineffective. Thus, it is crucial to identify 
moderators of adverse responses to trauma exposure. 
Aims: This thesis aimed at (1) providing estimates on the prevelance of traumatic event exposure 
and trauma-related mental disorders for the general population and high-risk populations and 
(2) investigating moderators of adverse mental health consequences following traumatic event 
exposure. The following potential moderators were investigated: (i) the susceptibility to others‘ 
emotions, (ii) childhood traumas, (iii) biological stress markers and (iv) a specific genetic 
polymorphism involved in the degradation of monoamines (i.e. MAOA gene). These investigations 
were conducted with respect to differenct outcomes relevant in the processing of traumatic 
events including the initial affective and biological reaction, mental disorder symptoms (focusing 
on PTSD and alcohol use symptoms) and treatment response. 
Methods: To answer the research questions, different methods and designs were applied. First, 
epidemiological data from a national study program in German soldiers deployed to Afghanistan 
were used. These data included diagnostic interview data as well as biological markers. Second, 
an experimental study with a randomized trauma analogue design was used to investigate 
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moderators of acute trauma responses. Third, a genetic moderator of trauma effects on 
treatment response was investigated using data from a multi-center trial of exposure-based 
cognitive behavioral therapy of panic and agoraphobia patients. 
Main results: Only a small minority of trauma-exposed individuals develops mental disorders. 
This also applies to populations with a high risk for multiple and/or severe trauma exposure. The 
investigations of potential moderators suggeted that individuals with a higher susceptibility to 
negative emotions of others show a higher stress reactivity after trauma exposure. Males with 
childhood traumas show a higher increase in alcohol craving after trauma exposure. Moreover, 
individuals with lower basal cortisol levels have a higher risk of increased PTSD symptoms and 
alcohol use following trauma exposure. Finally, a subgroup of traumatized female panic disorder 
patients with the low-active variant of the MAOA gene benefits less from exposure-based 
psychotherapy. 
Conclusions: These findings suggest novel targets for moderating factors and show the 
relevance of previously discovered moderators in novel contexts. Some of the identified 
moderators represent promising targets for risk markers before or in the direct aftermath of 
traumatic event exposure. Further research is needed to comfirm the suggested moderators and 
to investigate the exact mechanisms involved. Moreover, future studies should aim at integrating 
findings on different moderators and translate them into effective risk assessments and targeted 





1.1  Definition traumatic event 
The exposure to stress in various forms is a major component in theories and models trying to 
explain the etiology of mental disorders in clinical psychology. Stress exposure can be defined as 
condition in which expectations, whether genetically programmed, established by prior learning, 
or deduced from circumstances, do not match the current or anticipated perceptions of the 
internal or external environment, and this discrepancy between what is observed or sensed and 
what is expected or programmed elicits patterned, compensatory responses (Goldstein, 1990). 
While mild to moderate stressful experiences, which are within the capabilities of an individual to 
overcome, can produce a sense of mastery and accomplishment that eventually result in a 
positive outcome, adverse experiences that exceed the coping abilities of the individual can 
increase the risk for mental disorders (Levine, 2005; McEwen, 2000; Sinha, 2008). The most 
severe forms of stressful experiences are extreme adversities that threaten the life, physical 
integrity and health of oneself and one's loved ones (Keyes, Hatzenbuehler, & Hasin, 2011). Such 
experiences have been labelled traumatic.  
In the latest edition of the Diagnostic and Statistical Manual of Mental Disorder (DSM-5, APA, 
2013), traumatic events are defined as: 
“Exposure to actual or threatened death, serious injury, or sexual violence in one (or 
more) of the following ways: 
1. directly experiencing the traumatic event, 
2. witnessing, in person, the event as it occurred to others, 
3. learning that the traumatic events occurred to a close family member or close friend, 
4. experiencing repeated or extreme exposure to aversive details of the traumatic event1.” 
                                                       
1 Does not apply to exposure through electronic media, television, movies, or pictures, unless this 
exposure is work related 
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The experience of such traumatic events has been associated with marked alterations in 
numerous biological and psychological processes known to play a vital role in the etiology of 
mental disorders. 
 
1.2 Biological and psychological processes following trauma exposure 
It is evident that the experience of extreme adversities can lead to intense immediate stress 
reactions. This initial reaction can include subjective feelings of fear, helplessness and horror, but 
also dissociative symptoms (APA, 2013, Maercker, 2013). Moreover, trauma-exposed individuals 
usually show a strong peri-traumatic autonomic and endocrine biological stress response (Chou, 
La Marca, Steptoe, & Brewin, 2014). In addition to these initial reactions, there is also broad 
evidence for persistent changes in the aftermath of traumatic events. Table 1 gives an overview 
of different persistent biological and psychological changes associated with traumatic event 
exposure (for more comprehensive reviews see Ryan et al., 2016; Schmidt et al., 2013; Zoladz & 
Diamond, 2013. Since the majority of these processes play a vital role in the etiology of mental 
disorders, they are assumed to mediate the effect of traumatic event exposure on the 
development of trauma-related psychopathology (Figure 1). 
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Table 1: Overview of changes in biological and psychological processes following traumatic events 
Process Examples References 
Biological   
 HPA axis  Hypocortisolism; lower tonic and 
higher phasic levels; increased GR 
sensitivity; increased CRH 
Baker et al., 1999; Rohleder et al., 
2004; Schalinski et al., 2015; 
Steudte et al., 2013 
 SAM Sympathetic hyperreactivity; 
elevated NA plasma levels; reduced 
parasympathetic tone 
Scheeringa, Zeanah, Myers, & 
Putnam, 2004; Strawn & 
Geracioti, 2008; Yehuda et al., 
1998 
 Startle Response Exaggerated startle response Guthrie & Bryant, 2005 
 Brain morphology Reduced volume of hippocampus, 
anterior cingulate cortex, medial 
frontal gyrus 
De et al., 2002; Rauch et al., 2003; 
Woodward et al., 2006 
 Brain function Amygdala hyperresponsivity; lower 
PFC activity 
Dannlowski et al., 2012; Lanius et 
al., 2001 
  Immune system Inflammation, altered immune cell 
distribution 
Baker, Nievergelt, & O’Connor, 
2012; Sommershof et al., 2009 
 Epigenetics Hypo-/Hypermethylation; chromatin 
modifications; micro RNA changes 
Ressler et al., 2011; Snijders et 
al., 2017; Uddin et al., 2010 
 Microbiome Decreased abundance of several 
bacteria; altered phylogenetic 
composition 
Hemmings et al., 2017; Howard 
et al., 2017 
    
Psychological   
 Attentional processes Attentionbal biases to emotional 
stimuli; Impaired attentional control 
Aupperle, Melrose, Stein, & 
Paulus, 2012; Bar-Haim et al., 
2010 
 Emotion regulation Impaired reappraisal; increased 
suppression; experiential avoidance 
Ehring & Quack, 2010; Shepherd 
& Wild, 2014 
 Memory Autobiographic memory 
impairments; increased memories 
of emotional cues 
Kleim, Ehring, & Ehlers, 2012; 
Mickley Steinmetz, Scott, Smith, 
& Kensinger, 2012 
 Learning Enhanced fear conditioning, 
impaired safety signal learning 
Orr et al., 2000; Peri, Ben-
Shakhar, Orr, & Shalev, 2000 
 Executive functions Reduced inhibitory control; 
impaired cognitive flexibility; 
context-driven control adjustments 
Barrera-Valencia et al., 2017; Olff 
et al., 2014; Steudte-Schmiedgen 
et al., 2014 
  Reward processing Sensitization of reward systems Field & Quigley, 2009; Spanagel 
et al., 2014 
 HPA axis = hypothalamus-pituitary adrenal axis; GR = glucocorticoid receptor; CRH = 
glucocorticoid releasing hormone; SAM = sympathetic adrenomedullary system; NA = 




1.3 Trauma exposure and mental disorders 
The exposure to traumatic events is associated with a higher risk for a variety of mental disorders 
(Figure 1). These associations were primarily shown in cross-sectional, but also in several large 
scale longitudinal studies suggesting that mental disorders can actually be seen as sequeale of 
traumatic events and not only result from a higher probability of traumatic event exposure in 
indivuduals with mental disorders (e.g. living in a more dangerous environment). The most 
prominent trauma-related disorder is posttraumatic stress disorder (PTSD), which requires 
exposure to a traumatic event as a diagnostic criterion. Core features of PTSD are intrusions 
(involuntary, stressful memories) of the traumatic events, emotional numbness and avoidance, 
increased arousal and significant alterations in cognition and mood (e.g. distorted feelings like 
guilt or blame) (APA, 2013). In addition to PTSD, particularly strong associations with traumatic 
events can be found for problematic substance use patterns (e.g. harmful use) and substance 
use disorders. Individuals with a history of traumatic events have a higher probability of binge 
drinking, drinking above recommended thresholds, cannabis use, use of other illegal substances, 
alcohol use and substance use disorders (Debell et al., 2014; Hyman & Sinha, 2009; Stewart, 
1996). Both PTSD and substance use disorders are severerly disabling mental health conditions 
assiated with tremendous individual and sociatel costs (Kessler, 2000; Rehm et al., 2009). 
Beyond PTSD and substance use disorders, traumatic event exposure is also associated with 
anxiety (e.g. panic disorder) (Asselmann, Wittchen, Lieb, Perkonigg, & Beesdo-Baum, 2017) and 
mood disorders (e.g. major depression) (Maercker et al., 2004), sleep disorders (Pietrzak et al., 
2010), psychotic disorders (Morrison, Frame, & Larkin, 2003) and personality disorders (Zanarini 
et al., 1997). Interestingly, there is not only evidence for a higher risk of mental disorders 
following traumatic events but also for a higher probability of treatment resistance in trauma-
exposed individuals (Alden, Taylor, Laposa, & Mellings, 2006; Nanni, Uher, & Danese, 2012). This 
accumulating evidence for adverse mental health consequences has stimulated the development 
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Figure 1: Initial reaction, posttraumatic processes and mental health consequences in a 
multifactorial framework model of trauma-related disorders (based on Maercker, 2013) 
 
1.4 Efficacy of early interventions in the afternmath of trauma exposure 
In the last two decades, various psychological and pharmacological early interventions have been 
developed to prevent the adverse effects of trauma exposure on mental health (see Linares et al., 
2017 for a comprehensive overview). Psychological interventions include psychological debriefing 
(brief counseling within hours after the traumatic event, typically in groups) (Deahl et al., 2000), 
self-help information and psychoeducation (Bugg, Turpin, Mason, & Scholes, 2009), memory 
structuring interventions (Gidron et al., 2001), cognitive behavioral interventions (Bryant et al., 
1999), as well as novel developments such as visuo-spacial tasks (Iyadurai et al., 2017). 
Pharmacological interventions include benzodiazepines (Gelpin, Bonne, Peri, Brandes, & Shalev, 
1996), selective serotonin reuptake inhibitors (Suliman et al., 2015), propranolol (Pitman et al., 

























(Schönenberg, Reichwald, Domes, Badke, & Hautzinger, 2005). Although pre-clinical and clinical 
efficacy trials show promising results for several interventions such as cognitive behavioral 
treatments and administration of clucocorticoids (Kliem & Kröger, 2013; Sijbrandij, Kleiboer, 
Bisson, Barbui, & Cuijpers, 2015), the effect sizes are moderate at best. Many early interventions 
have no preventive (Hoskins et al., 2015; Kearns, Ressler, Zatzick, & Rothbaum, 2012; Linares et 
al., 2017; Sijbrandij et al., 2015) or even adverse effects (e.g. for psychological debriefing) (Rose, 
Bisson, Churchill, & Wessely, 2002). 
An important reason for the limited efficacy of early intervention is the fact that these 
interventions are usually universally applied to trauma-exposed individuals. Despite the well-
known association between traumatic events and psychopathology (see paragraph 1.3), 
epidemiological research also suggests that only a minority of trauma-exposed individuals will 
develop adverse mental health consequences (Breslau, 2009). This limits the potential efficacy of 
universal preventive efforts even if they target the pathological mechanisms. Thus, a major 
challenge in trauma research is to “clarify who needs intervention in the aftermath of trauma 
versus who will recover spontaneously.” (Kearns et al., 2012). An important first step in this 
direction is to estimate the proportion of trauma-exposed individuals that develops trauma-
related disorders and how many stay resilient. If only a small proportion of individuals develop 
mental disorders following trauma exposure, it clearly suggests the relevance of moderating 




Figure 2: Initial reaction, posttraumatic processes, mental health consequences and moderating 
factors in a multifactorial framework model of trauma-related disorders (based on DiGangi et al., 
2013; Maercker, 2013) 
 
1.5  Moderating factors 
Almost 20 years ago, two important meta-analyses already discussed potential factors that might 
be able to predict who is at risk for mental disorders after trauma exposure, and who remains 
resilient (Brewin, Andrews, & Valentine, 2000; Ozer, Best, Lipsey, & Weiss, 2003). Since then, 
theoritcal and methodological advancements in the past two decades have led to the 
identification of various promising candidates, which could improve the prediction of trauma-
related mental disorders – and therefore the identification of individuals that might benefit from 
early interventions. Table 2 gives an overview of potential moderating factors reported in the 
literature. Because of the large number of putatively relevant variables, investigations of 
moderators should focus on factors that are likely to have a large impact on the risk of trauma-
related disorders. A useful indicator for this impact of potential moderating variabels is their 
association with the severity of initial responses after trauma exposure (see. Figure 2). 
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Table 2: Candidates for factors moderating the risk of mental disorders following trauma exposure 
Factor Variant with higher risk References 
Sex Female sex Kessler et al., 1995 
Early life events Higher number of 
childhood adversities 
Cabrera, Hoge, Bliese, Castro, & Messer, 
2007 
Psychopathology History of pre-trauma 
mental disorders 
LeardMann et al., 2009 
Cognitive factors   
 Intelligence Decrased Breslau, Chen, & Luo, 2013 
 Retrieval of autobiographical 
memories 
Impaired Bryant et al., 2007 
 Negative appraisals about self Increased Bryant & Guthrie, 2007 
 Processing speed Impaired Parslow & Jorm, 2007 
 Verbal ability Impaired Orr et al., 2012 
 Attention towards emotional 
stimuli and attention control 
Mixed findings Beevers et al., 2011; Schäfer et al., 2016 
Coping and response styles   
 Rumination Increased Nolen-Hoeksema & Morrow 
 Avoidance Increased Gil & Caspi, 2006 
 Difficulties in emotion  
regulation 
Increased Bardeen et al., 2013 
Psychophysiology   
 Startle Response Increased Guthrie & Bryant, 2005 
 EMG response Increased Guthrie & Bryant, 2006 
 Heart rate Mixed Buckley et al., 2005; Shalev et al., 1998 
  Basal cortisol Decrased Delahanty, Raimonde, & Spoonster, 2000 
 Glucocorticoid receptor Higher number and 
sensitivity 
van Zuiden et al., 2011, 2012 
Personality factors   
 Self-efficacy Decrased Heinrichs et al., 2005 
 Hostility Increased Heinrichs et al., 2005 
 Hardiness Decrased Thomassen et al., 2018 
 Trait-anxiety Increased Schweizer et al., 2017 
Social factors   
 Environment Stressful environment Boney-McCoy & Finkelhor, 1996 
 Social support Decreased Pietrzak et al., 2009 
 Socioeconomic status Lower Brattström, Eriksson, Larsson, & Oldner, 
2015 
Genetic factors   
 CRHR1 Various SNPs White et al., 2013 
 FKBP5 rs9470080 T allele Binder et al., 2008 
 DRD2 Various SNPs Dragan & Oniszczenko, 2009 
 DRD4 L allele Voisey, Young, Lawford, & Morris, 2014 
 5-HTT S allele Koenen et al., 2011 
 ADCYAP1R1 C allele in females Ressler et al., 2011 
EMG = electromyogram; SNP = single nucleotide polymorphism 
For comprehensive reviews see DiGangi et al., 2013; Ryan et al., 2016; Zoladz & Diamond, 2013 
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1.6  Initial response after trauma exposure 
The abovementioned early reviews of risk factors for trauma-related mental disorders (Brewin et 
al., 2000; Ozer et al., 2003) suggested that the initial responses during and immediately after 
trauma exposure are among the most impotant predictors of psychopathological reactions. In 
fact, this was confirmed by numerous studies showing that long-term changes and trauma-
related disorders could be predicted by initial emotional reactions (Marmar et al., 2006), negative 
cognitions (Laposa & Rector, 2012), dissociation (Birmes et al., 2003), and physical reactivity (Chou 
et al., 2014). Given this crucial role of initial responses after trauma exposure for the risk of 
psychopathology, the search for important moderating factors of adverse trauma-related 
consequences might be guided by concentrating on variables that are related to psychological 
and biological reactivity after stressful experiences. Well-known candidates for such variables 
include personality traits (Xin et al., 2017), early adverse life events (Loman & Gunnar, 2010), 
functioning of stress systems (Cribbet, Williams, Gunn, & Rau, 2011; Kao, Doan, John, Meyer, & 
Tarullo, 2018), and genetic factors (Ising & Holsboer, 2006). 
 
1.7 Aims 
The studies summarized in this thesis aimed at  
(1) providing estimates on the prevelance of traumatic event exposure and trauma-related 
mental disorders for the general population and high-risk populations in which early 
interventions are frequently applied (chapters 2 and 3) 
(2) investigating moderators of adverse mental health consequences following traumatic 
event exposure (chapters 4 to 8). 
Chapter 2 summarizes epidemiological research from national and cross-national studies on the 
prevalence of traumatic events as well as the prevalence and conditional prevalence (prevalence 
among those exposed to a traumatic event) of PTSD in Europe, also including high-risk 
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populations from former war areas. Chapter 3 presents a study, which compared the prevalence 
of mental disorders in German soldiers after a military mission in Afghanistan (another potential 
high-risk population) with a sociodemographically matched general population sample. 
Chapters 4 to 8 present different studies investigating moderators of adverse mental health 
consequences following traumatic events. As stated above (paragraph 1.6), these investigations 
focused on potential moderators that are likely to affect the severity of initial repsonses after 
trauma exposure as a major risk factor for adverse consequences. The following potential 
moderators were investigated:  
(i) the susceptibility to others‘ emotions (i.e. emotional contagion) 
(ii) childhood traumas 
(iii) biological stress markers 
(iv) specific genetic polymorphism involved in the degradation of monoamines (i.e. 
monoamine oxidase A gene) 
The studies also investigated differenct outcomes relevant in the processing of traumatic events 
(see figure 2) including the initial affective and biological reaction, mental disorder symptoms 
(focusing on PTSD and alcohol use symptoms) and treatment response. To facilitate the 
orierentation in the following chapters, figure 3 shows a matrix where different moderators and 




Figure 3: Strucutre of chapters including investigations of moderating factors (chapters 4 to 8) 
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INTRODUCTION 
Until recently, epidemiological data on the prevalence and traumatic events and posttraumatic 
stress disorder (PTSD) have largely been based on studies and study groups from North 
America. The European research landscape is traditionally more fragmented with many 
smaller-scale regional or national studies. These studies only allow conclusions about specific 
samples and make it impossible to draw an accurate picture for the entire European continent. 
Fortunately, during the past two decades and increasing number of general population studies 
have become available for many countries that allow making assumptions about the 
prevalence of traumatic events and PTSD for Europe. Nevertheless, to integrate the existing 
findings from different European countries into an overall picture remains quite challenging. 
There is considerable variability in the methodology used across different studies in terms of 
sampling methods, considered age ranges, assessment instruments, timeframes and definitions 
of diagnostic thresholds. Moreover, the vast majority of European studies stems from a 
limited number of countries which makes it difficult to make valid estimations for the entire 
European population.  
The current chapter mainly refers to two cross-national initiatives that tried to overcome these 
methodological obstacles. Presenting findings from these cross-sectional initiatives, we give 
an overview of the epidemiology of trauma and PTSD for Europe. In addition to providing 
figures for entire Europe, we expand on cross-national variation in PTSD prevalence 
including a discussion of possible reasons. We also present data from national population-
based studies when the information of interest is not available from cross-national initiatives. 
This includes findings on trauma and PTSD from longitudinal population-based studies of 
which only a very limited number are available for European countries so far. Finally, we 
present findings on the epidemiology of PTSD in two populations in Europe that differ in 
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exposure to number and types of traumatic events: (1) former conflict area and (2) military 
populations. 
CROSS-NATIONAL STUDIES 
There have been two main cross-national initiatives that tried to overcome the limitations of 
national and regional studies described above. Both have become the best available 
benchmark in terms of cross-national descriptive epidemiology. The most important one is the 
WHO World Mental Health (WMH) Surveys Initiative. This initiative, which has already 
been introduces in the previous chapter, is a series of general population studies carried out in 
28 countries throughout the world between 2001 and 2012 (Kessler et al. 2009; Kessler and 
Ustun 2008). Some of these studies were conducted in European countries, of which the 
majority (Belgium, France, Germany, Italy, Netherlands and Spain) were summarized in the 
European Study of the Epidemiology of Mental Disorders (ESEMeD) project (Alonso et al. 
2002). All studies in the WMH Surveys Initiative used the same diagnostic interview 
(Composite International Diagnostic Interview, Kessler & Ustün, 2004) making diagnoses 
comparable across studies. Detailed sampling and weighting schemes also allow for a better 
integration of national data and more reliable estimates of disorder prevalence and correlates 
across countries. The assessment methods of the WMH surveys also allowed a more unbiased 
estimate of trauma exposure and of the conditional probability of PTSD by not only 
considering the worst lifetime trauma (causing upward bias of conditional PTSD risk) but also 
a random trauma (also see previous chapter for a detailed description). 
Another initiative that aimed at deriving estimates across European countries was coordinated 
by the European Brain Council (EBC) and the European College of 
Neuropsychopharmacology (ECNP) (Wittchen and Jacobi 2005; Wittchen et al. 2011). This 
initiative was launched in 2003 (and updated in 2010) and consisted of re-analyses of national 
data sets from individual epidemiological studies in the European Union (EU), partly also 
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incorporated findings from the above WMH/ESEMED consortium. Moreover, expert 
consultations were considered to allow the calibrations of estimates for countries with few 
available epidemiological data. Although these two large initiatives are not able to fully solve 
the problems mentioned above, they allow quite accurate estimations of prevalence and 
characteristics of traumatic events and PTSD across European countries.  
PREVALENCE OF TRAUMATIC EVENTS 
The ESEMeD project is – to our knowledge - the only study providing cross-national 
estimates for the prevalence of traumatic events in Europe (Darves-Bornoz et al. 2008). 
According to these data, 63.6% (95% CI = 61.6–64.8) of all individuals experience at least 
one traumatic event in their lives, with men being exposed slightly more often than women 
(67.0% vs 60.5%). The mean number of traumatic experiences is 1.5 (SD=2.8) in the overall 
population and 2.4 (SD=2.6) among individuals with at least one traumatic event. Moreover, 
compared to individuals without trauma exposure, those who were exposed are more likely to 
be older than 65 years (24.1% vs 14.7%), to be retired (27.4% vs 16.8%), to live in a large 
city (30.7% vs 23.5%) and to be separated, widowed or divorced (12.7% vs 8.4%). 
There is a large variability in the probability of different traumatic events. While some events 
such as unexpected death of a loved one (24.6%), witnessing death or seeing persons 
seriously hurt (20.6%), automobile accidents (11.7%), or life-threatening illnesses (10.5%) 
occur with a high probability, other events like seeing atrocities (2.3%), being raped (1.6%), 
being kidnapped (0.8%), or purposely killing, torturing or injuring someone (0.4%) are 
experienced very rarely. The prevalence of trauma exposure appears to be lower in Europe as 
compared to the United States for most traumatic events (Benjet et al. 2015) (see Table 1) 
with, however, considerable variation across European countries which will be discussed 
later.  
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 % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) 
Portugal 7.5 (0.8) 23.9 (1.3) 20.0 (1.3) 15.8 (1.2) 41.2 (1.5) 33.5 (1.5) 69.0 (1.7) 
Spain 7.0 (0.7) 8.7 (1.0) 3.8 (0.6) 7.7 (0.7) 28.5 (1.4) 32.0 (1.6) 54.0 (1.7) 
France 14.8 (1.9) 29.3 (1.8) 4.6 (0.6) 22.0 (1.4) 36.0 (2.0) 38.3 (1.8) 72.7 (2.3) 
Northern 
Ireland 
24.3 (1.3) 21.7 (1.2) 12.6 (1.1) 18.3 (0.9) 22.8 (1.3) 34.9 (1.3) 60.6 (1.7) 
Netherlands 12.6 (1.8) 21.7 (1.6) 6.1 (0.9) 20.3 (1.9) 28.2 (1.9) 38.6 (2.8) 65.6 (2.8) 
Belgium 15.3 (2.0) 20.6 (2.0) 6.2 (0.9) 20.5 (2.3) 32.2 (2.6) 34.5 (2.6) 65.8 (3.1) 
Germany 14.7 (1.3) 25.1 (1.3) 9.3 (1.0) 20.7 (1.5) 32.2 (1.8) 34.1 (2.2) 67.3 (2.2) 
Ukraine 15.0 (1.3) 28.8 (1.9) 20.6 (1.8) 29.9 (1.8) 52.5 (1.7) 49.5 (2.2) 84.6 (1.7) 
Romania 3.1 (0.4) 12.0 (0.8) 7.5 (0.7) 8.1 (0.8) 26.4 (0.9) 13.9 (1.0) 41.5 (1.1) 
Bulgaria 0.4 (0.2) 7.1 (0.7) 1.2 (0.3) 6.6 (0.6) 16.1 (1.2) 12.6 (1.1) 28.6 (1.3) 
Italy 6.9 (0.7) 25.8 (2.2) 4.1 (0.6) 11.3 (0.9) 27.9 (1.9) 24.3 (1.4) 56.1 (2.2) 
USA 6.8 (0.4) 31.3 (0.8) 21.4 (0.9) 69.9 (1.4) 50.6 (1.3) 52.1 (1.2) 82.7 (0.9) 
Adapted from Benjet et al. (2015) 
WMH = World Mental Health 
 
PREVALENCE OF PTSD 
Although the majority of European individuals are exposed to at least one traumatic event 
during their lives, only small proportion develops a PTSD. The ESEMeD project found a 
lifetime prevalence of 0.9% for males and 2.9% for females across six European countries 
(Belgium, France, Germany, Italy, Netherlands and Spain). The 12-month prevalence was 
estimated at about half the lifetime prevalence with 0.4% for males and 1.3% for females 
(Alonso et al. 2004c). The 12-months prevalence of PTSD in the entire EU is estimated to lie 
between 1.1% and 2.9% (Wittchen et al. 2011). These figures are lower than those in the 
United States (see previous chapter) (Kessler et al. 2005; Goldstein et al. 2016) and 
comparable to those in Australia (12-month prevalence: 1.3% for males, 1.6% for females, 
assessment methods differ compared to the WMH surveys) (Rosenman 2002). The 
conditional PTSD risk (risk of PTSD in case of trauma exposure) varies massively between 
types of traumatic events. The strongest associations to PTSD development can be found for 
being kidnapped (OR 9.8), being raped (OR 8.9), being beaten by spouse or romantic partner 
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(OR 7.3), undisclosed private events (OR 5.5), accidentally caused serious injury or death 
(OR 5.2) and having a child with serious illness (OR 5.1). 
No cross-national longitudinal study has been conducted in Europe so far. National 
population-based longitudinal studies that include estimates of PTSD prevalence are also 
extremely scarce with only two studies being available to date. The largest and most 
comprehensive longitudinal study was conducted in Germany among adolescents and young 
adults aged 14-24 years who were followed up to ten years (Beesdo-Baum et al. 2015). The 
diagnostic interview used in this study was largely comparable to the WMH survey with the 
important difference that PTSD was assessed based on the worst trauma method only (see 
above). This study found a low 12-month prevalence of 1.2% in women and 0.1% in men 
(Perkonigg et al. 2000) at baseline. About half of all PTSD cases remitted during the follow-
up period, with new traumatic events being the strongest predictor of a chronic course 
(Perkonigg et al. 2005). The second longitudinal study was conducted in an adult general 
population sample in Switzerland using a two-phase diagnostic assessment with an initial 
screening and a subsequent diagnostic interview (Structured Psychopathological Interview 
and Rating of the Social Consequences for Epidemiology, SPIKE, Angst and Dobler-Mikola 
1985) applying DSM-III and DSM-IV criteria. The 12-month prevalence of PTSD was 
published for the last two follow-up assessments and strikingly, none of the participants met 
the full PTSD criteria. The authors attributed this observation to the absence of warfare in the 
past 150 years and a very low rates of trauma exposure in general as well as for trauma types 
with high impact such as interpersonal and disasters (Hepp et al. 2006). These two 
longitudinal studies conducted in national restricted samples allow only limited conclusions 
about the course of PTSD for Europe. 
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DISABILITY AND IMPACT OF PTSD 
Although the prevalence estimates for PTSD in Europe seem also quite low compared to other 
mental disorders, it still means that, in absolute numbers, about 7.7 million people in the EU 
are affected by PTSD within any given year (Wittchen et al. 2011). This is a considerable size 
considering the severity and impact of the disorder. It is noteworthy that PTSD is highly 
comorbid with other mental disorders. The proportion of comorbid disorders among 
individuals with 12-month PTSD is 57.9% and the disorders most strongly related to PTSD 
are major depression (OR 20.7), panic disorder (OR 17.6), general anxiety disorder (OR 15.1) 
and agoraphobia (OR 12.5) (Alonso et al. 2004a). This might be one reason for the high levels 
of disability associated with PTSD. The ESEMeD project assessed work loss days and both 
mental and physical quality of life (Alonso et al. 2004b). PTSD was among the mental 
disorders with the highest work loss days index (composition of answers to three questions 
whether subjects were (1) totally unable to work, (2) had to cut down work or (3) had to cut 
back the quality of work because of problems with either your physical health in the past 30 
days, question (1) was double-weighted). However, when comorbidity was taken into 
account, PTSD was only moderately associated with work loss days (OR 2.1) compared to 
other mental disorders (ORs 1.2-3.3) indicating that high number of work loss days occurring 
in individuals with PTSD could indeed be partially explained by comorbidity. Is also 
noteworthy that PTSD was the only mental disorder that had comparable negative impact on 
both mental and physical quality of life reflecting the string relationships between PTSD and 
physical morbidity such as (chronic musculoskeletal pain, hypertension, hyperlipidaemia, 
obesity and cardiovascular disease) (McFarlane 2010). 
Beyond these individual consequences of PTSD, there are also considerably societal 
consequences in terms of healthcare costs (direct costs) and productivity losses (indirect 
costs). These costs were estimated for the EU within the EBC/ECNP initiative (Gustavsson et 
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al. 2011). According to these estimates, each of the 7.7 million individuals affected by PTSD 
in a given year cause costs in the amount of 1082 Euro in that year, summing up to 8.385 
billion Euro per year caused by healthcare costs and productivity losses due to PTSD. 
CROSS-NATIONAL VARIATION IN PTSD PREVALENCE 
Although the European continent is quite homogeneous with most nations being classified as 
middle- and high-income countries (World Bank), there is still a large variability in the 
prevalence of PTSD. Table 2 shows the 12-month prevalence of DSM-IV PTSD for European 
countries that participated in the WMH surveys (Karam et al. 2014). The 12-month 
prevalence varies considerably between 0.4% in Spain and 3.8% in Northern Ireland. A 
relatively high prevalence can also be found in the Ukraine (2.0%), while prevalence rates in 
other Eastern European countries are much lower. The conditional risk of PTSD development 
(prevalence of PTSD among those with traumatic event exposure) corresponds to these 
figures with the highest rate (17.6%) in Northern Ireland and much lower rates in Italy, Spain 
(both approx. 3.5%) (Ferry et al. 2014; Carmassi et al. 2014; Olaya et al. 2014) and France 
(2.9%) (Husky et al. 2015). Although a large population-based survey is also available for 
England, the reported prevalence of PTSD of 2.3% in men and 3.3% in women is not 
comparable to the figures presented above since the English survey used a screening tool 
(Trauma History Questionnaire) to estimate the presence of current PTSD (MacManus et al. 
2009).  
Demographic correlates of PTSD also vary between European countries with gender being the 
only cross-national demographic correlate of PTSD (Darves-Bornoz et al. 2008). Low 
education is related to PTSD risk in Italy (Carmassi et al. 2014), age under 65 years, being 
retired or unemployed in Northern Ireland (Ferry et al. 2014), age over 60 years in Germany 
(Maercker et al. 2008), being unmarried or divorced in The Netherlands (Bronner et al. 2009) 
and being foreign-born in Sweden (Frans et al. 2005).  
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Table 2: Prevalence of 12-month PTSD in 
European countries in the WMH surveys 
 % SE 
Spain 0.4 0.1 
France 1.4 0.3 
Northern Ireland 3.8 0.5 
Netherlands 1.2 0.3 
Belgium 0.6 0.1 
Germany 0.5 0.2 
Ukraine 2.0 0.4 
Romania 0.4 0.2 
Bulgaria 0.9 0.2 
Italy 0.4 0.1 
Adapted from Karam et al. (2014) 
WMH = World Mental Health, SE = standard error 
 
It is important to consider that reliable data on the prevalence of PTSD does not exist for all 
European countries. Although the majority of European countries is largely comparable in 
terms of culture, living arrangements and income, the available data from the WMH surveys 
shows considerable variance in trauma prevalence between countries suggesting that existing 
findings might not generalized to countries for which no data is available. This particularly 
applies to countries which encounter circumstances that might contribute to a higher PTSD 
risk. A good example is Greece which has a severe economic crisis since 2009 which has 
massively affected employment, income and access to health care (Kentikelenis et al. 2014). 
Some effects of these changes on mental health have already been documented (Simou and 
Koutsogeorgou 2014), but population-based data on the prevalence of PTSD in Greece is still 
lacking. So although the existing cross-national initiatives covered many European countries, 
there are still many blind spots for which systematic data on the epidemiology of PTSD is 
needed.  
The reasons for the observed differences in prevalence rates of PTSD across European 
countries are difficult to determine. The factor that is most likely to contribute to these 
differences is the considerable variation in the occurrence of type and number traumatic 
events as a consequence of historical, cultural, and political factors (Atwoli et al. 2015). As 
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shown in Table 1, countries with a higher PTSD prevalence also tend to have higher exposure 
rates for traumatic events in general or at least for specific events (Benjet et al. 2015). For 
example, Bulgaria (28.6%) and Romania (41.5%) have the lowest rates of exposure to any 
event. The highest rates of exposure were found for Ukraine (84.6%). This might be at least 
partially attributable to the Chernobyl accident which is reflected in high rates of accidents or 
injuries and man-made disasters. Another example is Northern Ireland, the European country 
with the highest PTSD prevalence in the WMH surveys. As a consequence of civil conflicts, 
Northern Ireland has particularly high rates of exposure to collective violence, an event type 
with a high impact (Bunting et al. 2013). This is also reflected in the high conditional PTSD 
prevalence rate in Northern Ireland (Ferry et al. 2014). 
European countries do not only differ regarding the probability of trauma exposure in general 
but also regarding specific traumatic events. The most important difference is probably the 
exposure to war. This does mainly apply to World War II, but also to more recent conflicts 
such as the Balkan war (discussed separately below). Seven decades after World War II, the 
number of individuals that were directly exposed is relatively small. However, there is still 
evidence that countries with many war victims (e.g. The Netherlands and France) tend to have 
higher PTSD rates compared to countries with fewer war victims (e.g. Spain and Italy) (Burri 
and Maercker 2014) (see Table 3). This observation can be explained by the fact that the 
consequences of war are not limited to direct exposure but can also influence the odds of 
developing PTSD by indirect consequences (e.g. childhood adversities in the aftermath of 
war) (Nemeroff 2016) and transgenerational effects of trauma exposure (e.g. through 
epigenetic mechanisms) (Yehuda and Bierer 2008).  
 
 








Besides the differences in exposure to traumatic events, there is some evidence that cultural 
differences between European regions also contribute to variance in PTSD prevalence rates. 
For example, Burri and Maercker (2014) found that some value orientations (e.g. modern and 
traditional values) interact with country-specific trauma rates. It is also likely that there are 
cultural differences regarding whether individuals share parts of their traumatic experiences 
(disclosure) which was shown to be predict recovery from posttraumatic stress (Mueller, 
Moergeli, and Maercker 2008). Thus, these cultural factors might have an incremental value 
in the explanation of PTSD prevalence rates but are still barely considered in epidemiological 
research. 
PTSD IN FORMER CONFLICT AREAS 
After World War II, the majority of the European civilian population has not been directly 
exposed to war trauma. An exception are the Balkan countries which were involved in a series 
of violent conflicts between 1991 and 2001 in the territory of the former Yugoslavia (Nation 
2003). These countries therefore deserve special attention when looking at PTSD in Europe. 
In the years 2005 and 2006, a cross-national study in randomly selected community samples 
was conducted including samples from Bosnia-Herzegovina, Croatia, Kosovo, the Republic of 
Table 3: Prevalence of current PTSD in war victims in 
European countries 
 PTSD Prevalence (%) War victims* 
Belgium  0.8 .007 
France  2.3 .013 
Germany  2.3 .009 
Italy  0.7 .009 
Netherlands  3.3 .014 
Croatia  6.7 .100 
Spain  0.6 .000 
Switzerland  0.7 .000 
UK  3.0 .009 
Bulgaria  0.9 .002 
Romania  0.4 .012 
Adapted from Burri and Maercker (2014) 
*In proportion to total inhabitants 
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Macedonia, and Serbia (Priebe, Bogic, Ajdukovic, et al. 2010; Priebe, Bogic, Ashcroft, et al. 
2010; Priebe et al. 2013). This study used a different diagnostic interview (Mini–International 
Neuropsychiatric Interview, MINI) than the WMH surveys (Composite International 
Diagnostic Interview, CIDI). However, there is evidence for a good concordance between the 
PTSD diagnoses obtained from both instruments suggesting that prevalence rates should be 






In 2006, PTSD rates were considerably higher in all war-affected Balkan countries compared 
to other European countries with, however, large variations across Balkan countries (Table 4). 
This is noteworthy since the Balkan countries share much of their history, culture, and 
traditions (Priebe, Bogic, Ajdukovic, et al. 2010). The by far highest PTSD prevalence was 
found in Bosnia-Herzegovina (current PTSD: 35.4%), the lowest in Macedonia (current 
PTSD: 10.6%). The high prevalence of PTSD in Bosnia-Herzegovina corresponds to a high 
prevalence of several traumatic events during war such as being under siege (98.1%), lack of 
food or water (96.6%), lack of shelter (81.4%), and learning about murder or death of a dear 
person (69.0%). Across all Balkan countries, individuals being older (OR 1.02 per year), 
female (OR 1.5), having experienced more traumatic events during (OR 1.3) and after war 
(OR 1.2), and being unemployment (OR 1.7) had a higher PTSD risk (Priebe, Bogic, 
Ajdukovic, et al. 2010). It is noteworthy that a follow up study of all PTSD cases found that 
about one third no longer fulfilled the diagnostic criteria for PTSD one year later (S. Priebe et 
Table 4: Prevalence of current PTSD in war-
affected Balkan countries 
 % SE 
Bosnia and Herzegovina 35.4 1.9 
Croatia 18.0 1.4 
Kosovo 18.2 1.5 
Republic of Macedonia 10.6 1.2 
Serbia 18.8 1.6 
Adapted from Priebe et al. ( 2010) 
SE = standard error 
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al. 2013), indicating decreasing PTSD rates over time. However, findings in other war-
affected populations suggest that PTSD rates are elevated even after more than a decade 
(Koenen et al. 2008) and that the short-term decreases observed in the Balkan area might 
rather reflect fluctuations in PTSD symptoms. 
PTSD IN EUROPEAN MILITARY POPULATIONS 
Unlike the majority of the European population, individuals serving in European military 
forces have been at risk for exposure to war-related trauma during deployment in military 
conflicts such as the wars in Kosovo, Iraq and Afghanistan. Thus, military populations 
deserve special attention when describing the epidemiology of PTSD in Europe. However, 
only a few systematic studies have been conducted in representative military samples in 
European countries. Most data comes from a large cohort study in a representative military 
sample in the United Kingdom which has by far the highest number of military personnel 
deployed in conflict areas (Hotopf et al. 2006; Fear et al. 2010). This study found a high 
probability for exposure to war-related events such as coming under mortar/artillery 
fire/rocket attack (77.6%), coming under small arms/RPG fire (50.2%) and seeing personnel 
wounded or killed (46.6%) among individuals deployed in Iraq or Afghanistan. The 
prevalence of current PTSD was estimated at 3.9% for men and 4.8% for women. It is 
important to note that like in the English general population survey (MacManus et al. 2009), 
the UK military study used a screening instrument (Posttraumatic Stress Disorder Checklist - 
Civilian Version) instead of clinical interviews to determine the prevalence of PTSD, 
probably overestimating its true prevalence. The probability of current PTSD was higher in 
reservists compared to regular personnel, did not differ between deployed and non-deployed 
personnel (Fear et al. 2010) and was roughly comparable to the general population 
(MacManus et al. 2009), although direct comparisons are restricted due to differences in 
methodology. Beyond the UK military, the only population-based study was conducted in 
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Germany (Wittchen et al. 2012) using the same clinical diagnostic interview that was used in 
the German longitudinal study described above (Beesdo-Baum et al. 2015). The German 
military study found lower probabilities for war-related events compared to the UK (coming 
under mortar/artillery fire/rocket attack (36.0%), coming under small arms/RPG fire (24.6%), 
seeing personnel wounded or killed (31.3%)) as well as a 12-month PTSD prevalence of 
2.9%. Unlike in the UK study, deployed personnel had a higher probability for 12-month 
PTSD than non-deployed (OR 2.5). A direct matched comparison with a community survey 
found no differences in PTSD prevalence between German military personnel and the general 
population (Trautmann et al. 2016).  
To summarize, the available data from population-based military studies conducted in UK and 
Germany suggest that despite considerable exposure to war-related events, the prevalence of 
PTSD in military personnel is comparable to the general population. These findings are 
supported by smaller studies from other European forces (Reijnen et al. 2014; Klaassens et al. 
2008) and differ from the US military were a much higher probability of PTSD was observed 
(Hoge et al. 2004; Kessler et al. 2014). Possible explanations for a lower PTSD prevalence in 
European military populations are differences in direct combat exposure, demographic 
characteristics, cultural variables and risk factors for PTSD development (e.g. childhood 
maltreatment) (Hunt et al. 2014; Sundin et al. 2014; Trautmann et al. 2016). 
SUMMARY 
Exposure to traumatic events is common in Europe with about two thirds of the European 
population experiencing at least one traumatic event in their lives. However, only a small 
fraction of those exposed to a traumatic event develops a full PTSD diagnosis. Within a 12 
month period, between 1 and 3% of the EU population are affected by PTSD which 
corresponds to about 7.7 million people. The PTSD prevalence varies considerably between 
European countries with differences in trauma exposure, war history, cultural factors and 
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health care systems as possible reasons. As the only European area with recent war exposure, 
Balkan countries have the highest PTSD prevalence ranging between 10 and 35%. Further 
research is needed to obtain representative data from European countries without national 
surveys as well as to elucidate the prevalence differences across European countries 
considering the influence of cultural factors.  
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9 Discussion and future directions 
The aims of this thesis were to (1) provide estimates on the prevelance of traumatic event 
exposure and trauma-related mental disorders in the general population and high-risk 
populations and (2) investigate moderators of adverse mental health consequences following 
traumatic event exposure. 
 
9.1 Prevelance of traumatic event exposure and trauma-related mental disorders 
The main findings of chapters 2 and 3 can be summarized as follows: 
• The majority of individuals is exposed to at least one traumatic event in their lives 
• Only a small minority of trauma-exposed individuals develops mental disorders 
• This also apllies to populations with a high risk for multiple and/or severe trauma 
exposure 
These findings underline that the vast majorty of individuals exposed to a traumatic event is not 
in need for early interventions because they would not develop any adverse mental health 
consequences. This seems to be the case for any random traumatic event in the general 
population (e.g. conditional PTSD prevalence approx. 4%), but also for more severe events (e.g. 
war exposure) where the conditional prevalence might be higher but usually still markedly below 
50%. We also showed that soldiers deployed to military missions (as an assumed high-risk 
population) do not have a higher risk for mental disorders compared to the general population; 
and that this risk is only somewhat elevated in case of high combat exposure. These observations 
are in line with many previous findings from epidemiological studies in the general population 
(Breslau, 2009) and high-risk populations such as soldiers (Macmanus et al., 2014), firefighters 
(Harvey et al., 2016), refugees (Turrini et al., 2017), policemen and medial services (Donnelly, 
2012). This has important implications for the application of early interventions in trauma-
exposed individuals. As already described in the first chapter, the majority of these interventions 
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have a limited efficacy. Considering that only a small minority of trauma-exposed individuals 
develops mental health problems, this limited efficacy is not surprising. Trauma exposure alone 
seems to be a poor indicator of need for interventions. This becomes even more evident when 
considering that even populations with higher exposure to traumatic events do not necessarily 
have higher rates of mental disorders (see chapter 3) which clearly suggests that risk of 
psychopathology is moderated by other variables. Thus, a deep understanding of these 
moderators is essential to be able to improve early preventive efforts after trauma exposure. 
This notion becomes even more important when considering that interventions in individuals 
that are not in need for interventions is not only ineffective but can also have serious adverse 
effects (Sijbrandij, Olff, Reitsma, Carlier, & Gersons, 2006). 
  
9.2 Moderators of adverse mental health consequences following traumatic events 
The main findings of chapters 4 to 8 can be summarized as follows: 
• Individuals with a higher susceptibility to negative emotions of others show a higher 
stress reactivity after trauma exposure 
• Males with childhood traumas show a higher increase in alcohol craving after trauma 
exposure 
• Individuals with lower basal cortisol levels have a higher risk of increased PTSD symptoms 
and alcohol use following trauma exposure 
• A subgroup of traumatized female panic disorder patients with the low-active variant of 
the MAOA gene shows an altered fear reactivity and benefits less from exposure-based 
psychotherapy 
These findings are a significant contribution to the field of trauma-related mental health research 
since they suggest novel targets for moderating factors (e.g. the susceptibility to negative 
emotions of others) and show the relevance of previously discovered moderators in a novel 
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context (e.g. childhood traumas and trauma-related alcohol craving). They also contribute to an 
advanced understanding of the processing of traumatic events. In particular, they futher confirm 
that multiple, multi-modal variables are involved including genetic and biological, environmental 
and personality factors. While the exact role and practical value of some of the identified 
moderators (e.g. emotional contagion, MAOA gene) have still to be determined, others already 
represent promising targets for risk markers before or in the direct aftermath of traumatic event 
exposure. For example, basal cortisol levels are relatively easy to sample and analyze (Stalder & 
Kirschbaum, 2012) and could be used within a larger risk assessment framework together with 
other variabels (e.g. mental health, childhood adversities) in high-risk populations such as military 
personnel. A first attempt of such a risk assessment to identify individuals at need for selective 
interventions already showed promising results (Kessler et al., 2014). Although the presented 
findings on moderators are encouraging, they can only be small puzzle pieces in a larger future 
agenda towards a better risk prediction as a basis for effective early interventions following 
trauma exposure. 
 
9.3 Future directions 
Multimodal assessments and research networks 
The findings presented in this thesis clearly show that multi-modal measurements are needed to 
capture relevant moderators of trauma-related mental health consequences. This requires a 
conceptualization of moderating factors of different levels, e.g. as suggest by the Research 
Domain Criteria (RDoC) framework (Cuthbert, 2014). Such a multi-modal approach requires 
diverse study designs (epidemiological, experimental, interventional) and methodological 
expertise to be able to rigorously assess, analyze and integrate multi-modal measures. Moreover, 
many variabels are likely to interact and associations might differ between populations, trauma 
types and outcomes. Thus, large, heterogeneous samples and study programs are needed. Since 
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such study programs are very costly and challenging, it is neseccery to build and establish 
research networks for trauma research as it has been done for several othe research areas (Haro 
et al., 2014; Kessler & Ustün, 2004). 
Understanding core processes 
The number of factors identified as potential moderators of trauma-related consequences is 
constantly growing. Although the identification such moderators (as in this thesis) is valuable, it is 
sheer imposible to assess all this variables in clinical practice. In fact, it is even unnecessary since 
many variables overlap or are correlates of an underlying mechanism. For example, alterations in 
cortisol levels have been assocated with both genetic polymorphisms and exposure to childhood 
traumas (Schalinski et al., 2015; Tucker-Drob et al., 2017). As a result, many moderators show 
only modest associations with the outcome of interest. Thus, a main challenge is to integrate the 
findings on moderators at different assessment levels and to identify the core underlying 
variables and processes, for example by applying network and machine learning models to large 
multi-modal datasets (Hammamieh et al., 2017). 
Translating research into routine assessments 
Even if the large number of potential moderators of adverse trauma-related consequences can 
be reduced to several core elements, the assessment of these variabels would still have to be 
adapted to the requirements of routine care. The largest need for selective preventive measures 
is in intensive care units, routine assessments in high-risk occupations (e.g. soldiers, police 
officers) or (for decisions about treatment response after trauma exposure) in- and out-patient 
health care facilities. These settings are mostly characterized by limited time and ressources to 
assess potentially relevant factors. Thus, the assessment of moderators of trauma-related 
consequences has to be time-efficient and easy to utilize.  
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Translating research into targeted interventions 
Although knowledge on moderators of adverse trauma-related consequences can be useful to 
identify individuals who might benefit from existing interventions, it should also be used to 
develop novel tailored interventions. This requires moderators that have a causal effect and can 
be modified or prevented. However, the causal nature of associations is unclear for many factors 
that have been suggested as potential moderators so far. One reason is that most variables 
cannot be experimentally manipulated in a randomized trial. Thus, future research should 
incorporate methods that are able to estimate causal effects from observational data, such as 
propensity score methods (Schafer & Kang, 2008), standardization and inverse probability 
weighting (Hernán & Robins, 2006) or directed acyclic graphs (VanderWeele & Robins, 2010).  
 
In summary, the identification, integration and translation of factors moderating adverse 
outcomes after traumatic event exposure has a high potential to improve the selection of 
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